RamA, a transcriptional regulator, and AcrAB, an RND-type efflux pump, are associated with decreased susceptibility to tigecycline in Enterobacter cloacae.
Tigecycline, a novel broad-spectrum glycylcycline antibiotic, is active against many gram-positive and gram-negative bacterial pathogens including most strains of Enterobacter cloacae. Recently, however, a few clinical strains of E. cloacae with decreased susceptibility to tigecycline were isolated. In this study, two tigecycline-susceptible mutants of E. cloacae, GC7696 and GC7697, were obtained by transposon mutagenesis of a tigecycline-resistant clinical isolate G946. Transposon insertions were mapped to either the acrA or acrB genes. Restoration of the original resistant phenotype occurred when GC7696 and GC7697 were transcomplemented with a plasmid harboring the intact acrAB region amplified from G946. Northern blot analysis of G946 and several other E. cloacae clinical strains that exhibited decreased susceptibility to tigecycline, revealed increased levels of the acrAB transcript. In addition, overexpression of acrAB correlated with increased expression of the ramA gene, whereas the expression of another transcriptional activator, marA, was not changed. These results suggest that decreased susceptibility to tigecycline in E. cloacae is the result of RamA-mediated overexpression of the AcrAB efflux pump.